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Hello

- ] Chris Anderson
+ Apache CouchDB committer

+ Web programmer (Rails, Ajax, etc)

- Director, couch.io



Scaling Up

—.—,

- Hot. Literally.

» You don’t have to think.



Scaling Up

't have to think.




Scale Enforces Constraints

+ Distributed key / value stores
- Context Is expensive
» No joins or autoincrement

» Eventual consistency



‘The Web Scales
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Why CouchDB?

Native to the Web
Scale from a cluster to a smartphone
Local data == low latency

Replicated applications - the p2p web



Of the Web

Let me tell you something: Django may be built
for the Web, but CouchDB is built of the Web.
I've never seen software that so completely
embraces the philosophies behind HTTP. ... this

is what the software of the future looks like.

Jacob Kaplan-Moss
October 19, 2007

http://jacobian.org/writing/of-the-web/



http://jacobian.org/writing/of-the-web/
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JSON Documents

{ "_id": "BCCD12CBB", Schema Free

"_rev": "1-AB764C",

"type": "person’, Self-Contained

'name”: "Darth Vader",
"age": 63,
"headware":

["Helmet", "Sombrero"], Javascrl pt Map

"dark_side": true

} Reduce Views



Map Reduce Views

Docs
Map

{ “‘L‘JSE_I’" : ::Chns”, { "key” : “Alice”, “value” : 5}
“pom”c’s 3 } { "key” : “Bob”, “value” : 7 }
{ “user” :“Joe”,  function(doc) { { “key” : “Chris”, “value” : 3 }
“points™ : 10 } if (doc.user && doc.points) { “key” : “Joe”, “value” : 10 }
{ "user” : "Alice”, —>emit(doc.user, doc.points);  { “key” : “Mary”, “value” : 9 }
“points” : 5} }
{ “user” : “Mary”,
“points” : 9 }
{ “user” : “Bob”, Reduce

“points” : 7 } Alice ... Chris: 15

function(keys, values, rereduce) { Everyone: 34
return sum(values);

}



Javadcript Map Reduce

Overview dr 2

Create Document Compact Database Delete Database Select view: | tags
¥ Vew Code

function(doc) { function(key, values) {
1f(doc.tags && doc.tags.length) { return sum(values); ouc DB

for(var idx in doc.tags) { } ,‘ X
emit(doc.tags[idx], 1); .
}
} Overview
Configuration
Run Language scriot | 2 Save As. .. Replicator
Status
Key A Value Test Suite
"#leanintoit” 1
"admin" L
"Apache™ 1 twitter-client
"apachecon™ 1
*bookmarklet® 1
“"chat"™
"code" v
“comet™ 2
"Couch"” 1
"couchapp" 1

Rows perpage:| 10 ¢ Next Page —

Note: Views with a reduce function will return a single row of reduced values. If you are looking for the same results that
you can see here in Futon, add a 7group=trus parameter to your view query. Futon does this automatically.






RESTfuZ HTTP

You already know the API
Use existing HTTP tools

Talk directly to the browser



RESTfuZ HTTP
CRUD

Create
HTTP PUT /db/mydocid

Read
HTTP GET /db/mydocid

Update
HTTP PUT /db/mydocid

Delete
HTTP DELETE /db/mydocid



Partitioned Cluster w/
CouchDB-Lounge

Consistent Hashing
HITTP proxy
Nginx / Twisted Python

Many machines == 1 Couch



[.ocal Data

Low latency (fast)
Peer-based incremental replication

View source --> Open source
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Robust Storage

Append Only
File Structure

Designed to Crash

Instant-On




Happy 1O Patterns
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“no bars”
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Scaling Down

4 MB RAM




Erlang

I a I a | | e I i‘“' o L) L . N 5 ] 2
‘plot-yaws-dizsk-lorg2’ .
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Fault tolerant

Addictive

Ninja Syntax

http://www.sics.se/~joe/apachevsyaws.html



http://www.sics.se/~joe/apachevsyaws.html
http://www.sics.se/~joe/apachevsyaws.html

BrowserCouch Test Suite

This file contains a simple test runner and suite for Browser

—""Browser Couch

The Runner run: function(listener, container, setTimeout) {

if (!setTimeout)
setTimeout = window.setTimeout;

The Testing namespace is a simple test framework that supports T (s o [
the skipping of tests (for when the host system doesn't support for (nams in container)
required functionality for a test's execution), as well as if (name.indexOF("test") = "@") {

[
asynchronous tests. ““;D;Eftnjmﬁ_
func: container[name],

It doesn't currently have the ability to detect when an asynchronous IS GRS = <
id: tests.length,
test has failed, however. assertEqual: function assertEqual(a, b) {
if (a = b)
throw new Error{a + " =" + b);
}
i

tests.push(test);

Browser Couch Tests }
e Uses HITML5 storage

here function runNextTest() {
if (nextTest < tests.length) {
var test = tests[nextTest];
listener.onRun(test);
test.skip = function() {
listener.onSkip(this);

owProgresn aaync OX

: - setTimeout(runNextTest, @);

teatViewMapReducerindiovw asyne OK }: ( » O
;

- - — . ° °
testVindispheduoeliodiorker_asyne running test.done = function() {
toatViowMapie c 0 ng listener.onFinish(this);
teatlocallitora AYync pe an setTimeout(runNextTest, @);
}:

test.func.call{container, test);
if (ltest.isAsync)

test.done(D;
nextTest++;

}

http://hg.toolness.com/browser-couch/

h . var Tests = {
testDictionary: function(self) {

rIj e 551“11tfe var dict = new BrowserCouch._Dictionary();
dict.set('foo', {a: "hello'});

. . . . dict.set('bar', {b: 'goodbye'});

The Tests namespace contains the actual testing suite for self.assertEqual(dict.get('foo').a, 'hello');

y self.assertEqual(dict.get( 'bar').b, 'goodbye');

BrowserCouch. self.assertEqual(dict.getKeys().length, 2);
self.assertEqual(dict.has("'foo'), true);
self.assertEqual{dict.has( 'bar'), true);
self.assertEqual(dict.has( 'spatula'), false);
dict.remove( bar');
self.assertEqual(dict.getKeys().length, 1);
self.assertEqual(dict.has('foo'), true);

on for these ¢

documenta

testDictionary OX
testVievMap asyno OK
owMapTindRow_async OK

h
_setupTestDb: function{cb) {
var documents = this._testDbContents;
BrowserCouch. get(
"blarg”,
function(db) {
db.wipe(
function() {
db . put(
documents,
function() {
ModulelLoader. require(
"JSON",
function() { cb(db); }
bH
}
bH
i>H

new FokeStorage()

o
_testDbContents: [{id: "monkey",
: "hello there dude"l,



http://hg.toolness.com/browser-couch/
http://hg.toolness.com/browser-couch/

HTMLS



Incremental Replication

™




curl -X POST http://127.0.0.1:5984/ replicate -d
'"{"source":"http://couch.example.com:5984/remote-db",
"target":"local-db"}'

A h



http://127.0.0.1:5984/_replicate
http://127.0.0.1:5984/_replicate
http://127.0.0.1:5985/couchio_production
http://127.0.0.1:5985/couchio_production
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sh

Render JSON Docs as HTML

ows/post.js

function(doc, req) {

//
//
//
/!
//

//
re

IDF

ljson templates.post
1json blog

lcode helpers.template
lcode helpers.couchapp
log(req.headers.Accept);

we only show html

turn template(templates.post, {

title : doc.title,

blogName : blog.title,

post : doc.html,

date : doc.created_at,

author : doc.author,

assets : assetPath(),

editPostPath : showPath('edit', doc._id),

index : listPath('index', 'recent-posts',{descending:true, limit:8})

/drl/_design/sofa/_show/post/Hello-VWorld-For-Real-This-Time

Hello World For Real This Time

§ weeks ago

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation wllameo laboris nisi ut aliquip ex ea commodo consequat. Duis
aute irure dolor in reprebenderit in voluptate velit esse cillum dolore cu fugiat
nulla pariatur Excepteur sint occaecat cupidatat non proident, sunt in culpa qui
officia deserunt mollit anim id est laborum

And a bag of chips

by | Cheis A, s weeks ago

I8 With gravatar comments!
[+,

by Jason Davies, § weeks ago
~

.~

ad,

SRSLY

by Jason Watkins, § weeks ago

u FAM INTRIGUED BY YOUR IDEAS AND WOULD LIKETO SUBSCRIBE TO

YOURNEWSLETTER

by J Chris A, s weeks ago

IR @lsca foeds are on the way
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Render Views as HTML

lists/index.js

f

o(heod, rowm, req) |
Json templotes. (ndex

Json blag

1code helpers. couchepp

code helpers. teeplcte

/ loglreq. hecders Accept);

~ indexPoth « ListPoth{ index”, “recent-posts’, {descending:true, limit:4});

* feedPoth « listPoth('index", 'recent-posts’, (descending:true, limit:8, formet:“otom™));
returs respondith{req, (

ol & famctionO) {

Lf (heod) {

returs tesplote{templates w.heod, (
title : blog.t
renPostPath 1 showPath{"esit"),
Lrdex indesPoth,
Sssets : essetPotn()

I3 H

else Lf (rom) {

vav poat =« row.value;

return tesplote{templates. index.rom, |
title : poat.t G
SURROry @ post.susmary,
dote © post. Credted ot
Link @ shonPoth("sost’, rowm.ld),
sssets | essetPorn()

1

else {

return tesploteltemplictes el |
oasets : ossetPota()

»;

actionC) {
S with first rom (0 heod you Con do updated
iLf (heod) {
f = «feed wnlns"ning w03 0rg/ TS/ AL/ »
f e = blog.1
f.1d = mokedbsolete(req, (ndexPoth);
f «,ref « noialbsolutelres, feedPoth);
f e, Prel « “pelf”;
f.perctor « 'Sofac on (o ]
f.updated « nem te).rfc33900;
return (body: f.taXMLStringl). replace(/\« S
} else iF (rem) {
~eLry - apntry/s )

entry.id « soneAbsolute(req, '/ sencodelRIComponent(req. info.db_same)s senCodelRICom
ety Lie = row.v e.title;

entry - rOw. Va3 ,

entry t ®type = "himl";

otry. uwpdated - rew {row. value . created_ot), rfcA0);

try.outhor « weuthorsaonames{row. val e outher}</names</authors;

omtry vk . Phref « sckedbsolute(req, thonPoth( ‘post’, rowm,.1d));

otry sk . Prel « “altermate”;

return (body:entry);
} else {

return (body : “</feeds");

/drl/_list/sofa/index/recent-posts?descending=true&limit=8

Recently...

Peer Commit

7 days ago
I don't know the literature, but I have an idea for a shared data-space across
peer nodes (not in a cluster), A replication helper, which tracks all known
replicas, and their last successfully replicated sequence num. In this way, Node
A can, for cach update, provide to the user a list of remote nodes that have
knowledge of the update. I think t...

Old News from a New Framework

12 days ago
Sling is a Scala app server for building Ajax CouchDB apps. The second half of
this quote is Old News: By taking advantage of these characteristics
pure-CouchDB applications can reach near parity with traditional server-heavy
approaches. Notable exceptions include the ability to render dynamic text that
1snd €™t JSON, or return results that requi...

Deployed Sofa

16 days ago
For more information about this blog software, visit the Sofa source code on
Github I plan to run my blog from this software, and I've got a few other
projects in the pipeline. Also, don't forget about the Twitter client. Same great
software, great new address....

Talk Announcements

4 woeks ago
My conference calendar is rapidly filling up with exciting CouchDB things.
Here's the full list of them, but also: A new episode of the CouchDB podcast is
out. Download the mpj or subscribe to the RSS feed CouchDB Talks Feb 24 in
Portland. Demoing CouchApps at PDX.js (7pm) The Portland JavaScript
Admirers Group had its first meetin...

More Lorem
§ weeks ago

Lorem Lorem Lorem ...
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couch btree.erl

Serialized Writes
Parallel Reads
O(log N)
Consistent Snapshot

Append Only



Replication

_all_docs_by_seq
ldempotent / Resilient

Incremental



Compaction

by_seq

Generational garbage
collection



Views

Incremental

Intermediate reductions
stored in B-Tree inner nodes
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CC-by-nd http://www.flic.kr/photos/eifelyetil 10/273939759/



http://www.flickr.com/photos/eifelyeti110/273939759/
http://www.flickr.com/photos/eifelyeti110/273939759/

@couchdbinaction

The Definitive Guide

J. Chris Anderson,

O'REILLY" Noab Slater & Jan Lebnardt

NNNNNNN

http://books.couchdb.org/relax %'


http://books.couchdb.org/relax/
http://books.couchdb.org/relax/

Resources

@CouchDB
http://couchdb.apache.org/
Dress like a Couch: http://shop.couchdb.com
http://planet.couchdb.org/

https://peepcode.com/products/couchdb-with-rails


http://couchdb.org
http://couchdb.org
http://shop.couchdb.com
http://shop.couchdb.com
http://planet.couchdb.org
http://planet.couchdb.org
https://peepcode.com/products/couchdb-with-rails
https://peepcode.com/products/couchdb-with-rails

couch.io

Berlin — .ondon — Portland






